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(54) FERROELECTRIC MEMORY CAPACITOR AND 
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(57) Abstract: 

PURPOSE: A ferroelectric memory capacitor and forming 
method thereof are provided to compensate a negative 
electric charge reduced according to oxygen vacancy. 

CONSTITUTION: The capacitor comprises a lower 
electrode, a ferroelectric layer formed on the lower 
electrode and an upper electrode formed on the 
ferroelectric layer. A first doping layer is formed between 
the lower electrode and the ferroelectric layer and having 
an atom to compensate a negative electric charge 
according to oxygen vacancy generated in the 
ferroelectric layer. A second doping layer is formed 
between the ferroelectric layer and the upper layer and 
having an atom to compensate a negative electric charge 
according to oxygen vacancy generated in the 
ferroelectric layer. 
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sssa Baa 9\mm& % a as »bm ^on jhmhq-. s ssoioe ssaanaa ^shaiei 
^ ij-°sifl°^ s/a^ 4^oii ^^n% y m\M irasfe #± ssoir aw ^i ^.- 

gfSoHAi sssssra hers sxiSr 4 aa. 

E:i LHaT-E 3£ H : -'^S'2J ^ 4' Al 011 Oil '2|ff ^MAIEi Xll^S SI 3 »E Oil , StfJ • M £2 i A| Ei W, • 

£4^ a-ago| ^'K^ STS EIEfH-tfS-^UTiajHS Ol^OiS ESS?* 7Hlofe ^\VM&(' 
21- 3EH3j ; 7|#0I EQEF ESSei £0| 9\lU\m ^ mm *S&- iifl U€H-H= 3EH£0|: 

23$ ^ 



2 30/ ^o?£r Jfi£ $ J 33Jf& 

H irag SSSfl OilEEidb^fferroelectric memory device) S H 3I2&S01I 2£M, g- 
S3 11 S2^££ AFSolS affAIH a 3 ^ 3101 □■, 

RAM(ferroelectric RAM; OisF 'FRAM'OIEf *}Q)S 08F# gSN?SS MOISAi Bffi S832f£ 
FRAM^Xfe Effl fl2[ 7#a.££Hl CD-El- £=ir * 21D. S*]-.«QI. 2,^3*11^1 



2!-'^a5PI52F 7J0I.E S2^2J AH3I2J- aaiW ^ElS^ISllF iteSWh fi^W 

Sr^ ^a^ ^ti-5|0l ^^£1^ ^^il:§2F, ^a^lS il AW12j ^-7^4 ^01 E~ 0l;l°l 

mm\$ mm ^imoi ^11 ^ s-^ai^s ^So^i cna^ saigoi aa, c&ei-ai, 

513011 ^W2J FRAM, *k ORAM ^U- Sitf- 75f ^WAi HHFM §^ SSf ^SS.XIU- 

^£2 ^g^fe fram ±m\ im S^F ^HXIH 2iD. 

s-sai°i ABas°j i^^?hdi^ a§ 7^1 Aiy hh utfyo*. abclhj i§ s 
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§01 A m^raa tfiffllwrzraa aaoi sxasra mows ssaisj §2M a ss 5?ra 
°=s^§ caS 3 sxw «»eo. bsbs {*& Q\*m #s 2i«a fl.jra s*w 
I sdF. oaAi ^»?r7»i»a sr^xwoi a* «*ss wssp. oiag 

^(polarization) «8f£ 3791 3§ SSI ^depolarization^ 211 B SS 

S^(re«nant K>larization)Sft XJU^il £IOi 301 B2J ASM OISSQ. 



~i«H S°saa °^°J-s IS 33 f§&2| #± §§(owsen vacancy)OI SJ-g&F 




St MA!?!?) 9\ttM = ts± l£t S±A|3IOtSQ 




£88 ^1 ?UI 





£ 01 KD. 

aj-7{ HfMl 01^7! ^loFOI g US 21 § EH o (aspect )0ii EQ-§ S"Saa Oil 2 El tHHAJH- US 

*asj2i Sf" 5!/S£ S^Oil ^S^IStlHOflAj i^ofe #4 55W §2^ ££t M£« 4= 
SIS %m £11^ 1 7Ul*fQ. 

o 

i^ei stssol zzm^gn y ^m\^miM sstfe 3301 im a^i 

Ss^F ££'t 3^ ^ 2J£ Sttffe SlS^s ^£ SICK 

a;. 

^1£§anv qi X-i)2SS§^ ^ EJBh ^^(LaTiQ,), HF1 4B*9KBaTi<l), 
E]Qh ^^(CaTitl), ^^Bl EiBs ^^(SrTiO,) 0lf2| ^^£^ 01^3 HlOflAi 

Mil EIQh ^^(SrTiQ,), EJBh ^^(BaTiQ,), HH EIEJ-h ^"tf 

X(Ba, SrJTitt), fef XIMSh BBh i«W(Pb(Zr, Ti)ft), SWi 
^^(Sr8(VT^), ^ g*e X|23h BBh i+»5, v ((Pb, La)(Zr, Ti)Qi) S UI^^M BBh 

Slf^l£2 ^^SAli 4 2!B. 

O^K £91 sr£sK8 B i^^J UH^t*" ^ At Gill %m £%W\^. tlQ. 

£ 1 \JiH £ 3^ a W§2J 1 £A10tt01! ?iiAlB Aij5^g S 3 ^Oil 3J^H 9\MMBM 
^92£10IB. 

as 3^1(107)* imv= saa^Eie i^j a»«ks oioiai, isfb s^oa 

BPS8, TE0S S US6 ^OiiAi CHh ^Ki2J 19111 S^f §&^f01 

□tCHAI. ^71 SeEi^ 32|<106)S ^ E 4^i CBM- » 

7! 5^1^01 1^^! S3» 23011 cgw DflaOi f^i-s £?i^! aSI5Sf(Si), 
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_ BEfe ^^(BaTiO,), Vd ElEfe £^(CaTity, ^11 EIB& iSWCSrTiH) a 0I«2| W 
e» AFS*HM H1£SSS«!14) 8 H2£SSSK118)« SSttfZK HI 3 H2SE1S^(114, M8)LH2| 
a»(L a '*), UH(Ba"), S^CaT) E£ ^=Bt(Sr") 101 tfi gm\ LEW SB** £4*3 SSrtT « 

HISaWIM) a Xil2E!£K1t8)£ SW# g*r SS (atonic layer deposition), ^rlrlEli! g^y 



SSS*|SKU6)S £MSS EiEi-H ^£r^(SrTiQ,), tttl EIEfn tfi^CBaTiq,), HH ^MSl El Em 
4»SK(Bai, Sr)TiU0, Al^3s EI Be «W(Pb(Zr, Ti)ft), ^M^l H|±*S EH» 
i+»9f(Srfli,TaA), t? X|^3h EIBS <5»SK(Pb, La)(Zr, Ti)ft) a HI±?M E]E». 

.lasjfaal iAi &<i ^/sIfai So- B ?oo lhxi ?50*c^ se^ ^ *«^imai .aiaicd.;.. 



.. Ctt€ . . 

■■ _ . _ . . .-^r b . . — . — — _ * — . « . ~ • « ^lpi ^ t "11 f""i *t^t ^tl nL/1 i f* \ -Cll All -i—I J n ! *~* rU I T 



4 sick 

?3£3HSK116)£3 PZT^g 31 S! *il2SS#e«1H, U8)££ • ElEfe ^Sf(UTiQ,) 

;#'*««!■ 3S# WIS 101, XIII a H2EBSSK1-14. 118)2) srsi s □ 7JA1ISI *gt!Q. 

■SShDl 17h2J CDS La" 01 Z>m VBtm CD^ Pb" XEIM ffld Sii^Q. PZT 

pzt asaas«i 16)21 sa asft 001 eie^ »m. maAi pn &saasKii6)2i as as 



£ 31 §5SB. 12£lg5)-( 11 8)^011 ^ a^§ SSSte s. 1& 1 °I Afa^i^ sit SjH 

3^(118). a2Es«H«ii8). asaas«ii6) s aisssaKiM)* 4 s»is naaswi ?m 

E SI AIM Oil /dc Sgaaa-M 16)2] ^. 2^ E3SS» «fi*K2U. ESS^S ISM 03 

w a"(ii2raTsaa4(ii6)2i Tians 3saa^ii6)a^a^(j2o» jisms,** 

^saa^iis)! aiga- ssat ^Aitaottfs isoio. 

s i^s *W2i ^SMt sns ^«ai sgEiffl, oi 8 i^t at»era= 2g ohj 

a. 
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2D. 

c 42i i2^a. s ssw ©a pzrsra sf asms a& sseioi tr as *[f3| 

§1 if £ SiSlQ. 




1. §^ g-. a 9 | g^Afoj SS a goga* 3 £?\ gggastgw SSS 6,^ 

a^f 54tsfe ssaa miaa ^shajeuw aow. - - 

2 aCHAI, #71 3^ a #71 #" S^S ^ U)dtH3 s^, £2S a*? 

oi;= tmei 211 «s°s sf= ss-ssi- msa tiibaiei, ■ : 

S3* 4. HI*W SiOiAi, £71 39|1£1S^.S £71 12S1§.^=>S ElEHs .tfSSKWSQifr » v 
#E|Bfc 4!Se«BaTiQi), ltt QBh 4BW(QtTiW', iiH ElEFa tft^CSrtiQr) S Oil 2|- 
'sr£5 OWOja'MMAl'flBiS SHJS S«. iSlS Sfe 3Saa MSEI ?lIHAIEf . .. 

S3* 5. a 1*01 sow. £7i ssaass ±h§s eie« aajaKSrTiri-), am. eibs; 

; A^SKBaTiQJ. HH BBS" i.^((Ba, Sr)TiQ,). tf JIS2& EIEH3 t^WZr-, 

'ma)- i^ai hi±j?i gnri assKSrstiwi). a ee ssas aa*-ttas«(Pb»:u)(ZF. 
Ti)Q,)i ai^ss eibh aas(Bijta,)£s qi?ois ntoiAi d^s cnh ams 3as-.2t.a-. 
- i2g *e assa MHa ^haiei. 

S3* e. ffsa *w- a^t «£skt bh. £7i w a^ofl sssa^i «£SHr 

-37(2. Ol^OiS 35 SH Haa 9tlA|EiS) B£ SBOI SKHAI. 

; £7i ssaasw ^st^ eaaw #7i ssaasaHaw iraajs tfi f^ofl tasF ££i 
alk f * as rSna 5«»fe aissss» «w a^&in sstfe sa; a 

it l^ifelfas OTS E5se w " ^ e 25 m °- 

27\ i^E! 9711 §011 S7I ^ 3^1 SSo^ Sflfi 21 13£S IS 

a ^EuiEra as sa. 

§3* 8. ae* aiTi.^ siciai, ^71 a^ 2 ^ 3^= ^ 2^. 
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0)h *HJS! 21 5fe SSSM M2EI anAIEJSJ a 2 gfg. 

£^*J- 10. a&tt a7WM 2I01AI. £PI HISSS^ 3! #71 32S1S^ ElEfe tf» 
^(LaTiQ,). Hhg ElEte ^^(BanO,), ITS ElEfe ^^(CaTiQ.)- BEfe ^&5f(SrTiQ,) 

STO 11. aGtt £E£ aTtfOi 2JCHA1, £71 SMH^S ±MS* ElEfs *+SHKSrTil). UHI El 
Eft 4!«5KBttTIQi). HH iMSl ElEfe >+^((Ba. Sr)TiQ,), fcT ElEfe <L^9«Pb(Zr, 

TI)H). HI^M B»3 «JSf(SrBliTfc(W, y aIM3h EI&h 4jae«(Pb. La)(Zr, 

T1)H)S Hli5M ElEfe 4f»s«B!Jl a a,)2S 01^0)2 £tS!§! Oii: 5H-H A^SKfl 



SiOiAl, 



tag saw 



■8«f 13. ai2ttH SiCHA-f, 4^1 SSS^S EJBh tt&SKLaTIH), UK EtEfe;^ 

.£BW(BaTia). SE^h #*^(CaTiQ), £E5B EIBh 4SW(SrTiQ) 3- 0183 *«W£3 .01 

21 as sh. 
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